The effect of gamma-aminobutyric acid (GABA) receptor drugs on morphine-induced spastic paraparesis after a noninjurious interval of spinal cord ischemia in rats.
We have previously demonstrated that intrathecal morphine given after a noninjurious interval of spinal cord ischemia induced transient spastic paraparesis in a rodent model. However, the mechanism of this paraparesis is unknown. We hypothesized that morphine inhibits gamma-aminobutyric acid (GABA)ergic interneurons that control the tonus of spinal cord alpha-motoneurons and that inhibition of spinal cord interneurons may cause spastic paraparesis. In this study, we investigate interactions between morphine and GABAergic agonists or antagonists on motor function after spinal cord ischemia and then clarified the mechanism of the spastic paraparesis induced by intrathecal morphine. Spinal cord ischemia was induced by aortic occlusion lasting 6 min. We first determined whether intrathecally administered GABA agonists (muscimol or baclofen) improve the spastic paraparesis in this model. GABA agonists did not improve the paraparesis. Next, we examined the effect of GABA antagonists (bicuculline or 5-aminovaleric acid) and determined the interaction between morphine and GABA antagonists. In an isobolographic analysis, the 50% effective dose decreased below the theoretical additive line, indicating a synergistic interaction between morphine and GABA antagonists. These results indicate that the spastic paraparesis induced by intrathecal morphine may be mediated in part by GABA receptors. The purpose of this study was to investigate interactions between morphine and GABAergic agonists or antagonists on motor function after spinal cord ischemia and then clarify the mechanism of the spastic paraparesis induced by intrathecal morphine. The spastic paraparesis induced by intrathecal morphine may be mediated in part by GABA receptors.